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/\  Tank  Battalion 

Study 

STUDY 

GIST 

Ir^ECENTERT 

THE  REASON  FOR  PERFORMING  THE  STUDY  was  to  evaluate  the  combat 
effectiveness  of  the  three  company  battalion,  three  platoon  company,  four  tank 
platoon  versus  the  four  company  battalion,  three  platoon  company,  three  tank 
platoon. 

THE  PRINCIPLE  RESULTS  OF  THIS  EVALUATION  are  that  there  are  no 
combat  effectiveness  differences  between  a  battalion  with  three  tanks  per 
platoon,  four  companies,  and  a  battalion  with  four  tanks  per  platoon,  three 
companies. 

SCOPE  this  evaluation  focused  on  a  company  of  manned  tank  simulators  with 
the  rest  of  the  battalion  be  represented  by  Semi  Automated  Forces  (SAF).  The 
battalion  consisted  of  two  or  three  pure  tank  companies  and  one  company  of 
Mech  Infantry.  Each  alternative  was  evaluated  conducting  a  deliberate  attack  in  a 
desert  terrain  and  a  central  European  terrain. 

THE  STUDY  OBJECTIVES  were  to  determine  most  force  effective  construct  of 
the  Tank  Battalion.  To  determine  the  difference  in  agility  exhibited  in  each 
alternative.  To  compare  the  operational  dispersion  between  the  alternate  force 
structures.  To  examine  the  fire  power  differences  between  the  two  alternatives. 
To  determine  the  operational  tempo  of  the  alternate  force  structure.  To  determine 
the  doctrinal  implications  of  each  alternative.  To  determine  the  training  impacts 
for  each  alternative.  To  examine  the  soldier  /  leadership  impacts  in  each 
alternative. 

THE  BASIC  APPROACH  used  to  accomplish  this  evaluation  consisted  of 
examination  of  combat  capabilities  of  each  alternative  within  the  man  in  the  loop 
simulation  of  the  Close  Combat  Tactical  Trainer  facility  at  Fort  Knox  ,Ky. 

THE  STUDY  PROPONENT  /  AGENCY  was  the  United  States  Army  Armor 
Center. 
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Abstract 

Tank  Battalion  Study 

The  Tank  Battalion  Study  is  an  analytical  evaluation  using  the  Close  Combat  Tactical 
Trainer  (CCTT)  at  Ft  Knox  Ky.  The  tested  alternative  structures  are  the  4  company,  3 
platoon,  3  tank  per  platoon  and  the  3  company,  3  platoon,  4  tank  per  platoon  battalion 
configurations.  The  study  centered  around  a  tank  battalion,  with  one  company  of  manned 
tank  simulators  combined  with  Semi  Automated  Forces,  making  a  deliberate  attack  in  an 
open  desert  and  a  visually  constrained  central  European  scenario.  The  threat  systems 
consisted  of  one  to  three  mechanized  rifle  companies  in  a  deliberate  defense.  Doctrine, 
Training,  Leadership,  Organization,  Material  and  Soldiers  considerations  are  also  included 
in  this  evaluation. 
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TANK  BATTALION  STUDY 


1.  INTRODUCTION. 

a.  In  July  2001  Major  General  Bell  tasked  the  Directorate  of 
Force  Development  at  Ft.  Knox  Ky  to  review  the  organizational 
construct  of  the  tank  platoon.  The  requirements  were  as  follows: 

(1)  Review  the  organizational  construct  of  current  tank  platoons 
and  battalions. 

(2)  Develop  the  resource  impact  and  requirements 

(3)  Determine  the  personnel  impacts 

(4)  Make  this  a  war  fighting  issue 

b.  This  report  details  the  conduct  of  the  ensuing  war  fighting  evaiuation 
and  the  insights  gained.  The  recommendations  of  this  report  shall  be 
based  on  the  results  of  the  war  fighting  evaluation  and  the  resource 
impacts  as  provided  by  Directorate  of  Doctrine  and  Training  and  the 
Office  of  Chief  of  Armor  at  Ft  Knox,  Ky. 

c.  The  Directorate  of  Force  Development  in  concert  with  personnel 

from  the  16  CAV  and  Directorate  of  Doctrine  and  Training  conducted  this 
evaiuation  at  the  Ciose  Combat  Tactical  Trainer  facility  during  the  periods 
24-  28  August  2001  and  4-7  September  2001 .  A  system  of  Ml A2,  Ml  A1 
and  M2A2  BFV  simulators  was  used  to  simulate  combat  vehicle  operations 
of  battalion  level  on  two  sets  of  terrain  to  gain  insights  into  the  construct  of 
the  tank  battaiion. 

d.  Determine  the  personnel  impacts  in  each  alternative  force  structure. 

2.  EVALUATION  OBJECTIVES. 

a.  To  determine  most  force  effective  construct  between  the  two  alternative 
tank  battalion  structures 

b.  To  determine  the  difference  in  agility  exhibited  in  each  aiternative. 

c.  To  compare  the  operationai  dispersion  between  the  alternate  force 
structures. 

d.  To  examine  the  firepower  differences  between  the  two  aiternatives. 

e.  To  determine  the  operationai  tempo  of  each  aiternate  force  structure. 

f.  To  determine  the  doctrinal  implications  of  each  alternative. 

g.  To  examine  the  soldier  /  leadership  impacts  in  each  alternative. 

3.  EQUIPMENT  DESCRIPTION. 

a.  The  tank  battalion  study  utilized  the  simuiation  capabilities  of  the  Close 
Combat  Tactical  Trainer  (CCTT)  at  Ft  Knox,  KY.  They  include  the  initial 
positioning  and  control  facilities,  the  vehicle  simulators  with  LAN  based 
networking,  FM  (SINGARS)  radio  networking  and  in  the  case  of  M1A2 
simulators,  IVIS  capabilities.  Data  collection  was  accomplished  by  utilizing 
one  of  five  AAR  rooms  which  consisted  of  a  number  of  display  monitors, 
four  FM  radios  and  hardware  necessary  to  retrieve  the  output  from  the 
automated  data  logging  capability  of  the  CCTT. 

b.  The  specific  equipment  used  in  the  evaluation  is  as  follows; 

(1)  Nine  M1A2  Simulators 
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(2)  Four  or  five  Ml  A1  Simulators  (depending  on  alternative  platoon 
structure) 

(3)  One  M2A2  Bradley  Simulator 

(4)  The  remainder  of  the  forces  are  provided  by  the 
Semi  Automated  Forces  (SAF)  capabilities  of  the  CCTT 

which  include  the  control  and  communications  facilities  necessary 
for  the  platoon  leaders  and  the  red  force  commander  to  control  their 
respective  (SAF)  assignments. 

(5)  One  display  that  provided  the  planar  view  of  red  and  blue  forces 
on  a  topographical  background. 

(6)  Four  FM  radios  tuned  to  the  company  and  battalion  networks 

(7)  Master  control  console  for  initial  loading,  positioning  and 
general  CCTT  simulation  operation. 

4.  EVALUATION  SCOPE. 

a.  The  tank  battalion  study  was  designed  to  give  insights  into  a  combined 
arms  task  force  of  battalion  size  by  focusing  on  the  number  of  tanks 

in  the  tank  platoons  and  the  number  of  companies  in  the  battalion. 

The  evaluation  focus  was  primarily  on  the  combat  effectiveness  of  the  one 
tank  company  in  the  manned  tank  simulators.  In  addition  to  the  tank 
company  being  located  in  the  manned  simulators,  the  task  force 
commander  and  all  company  commanders  were  also  in  simulators.  Platoon 
leaders  that  were  not  located  in  simulators  were  in  the  control  room  with  a 
CCTT  operator  who  moved  the  entities  (SAF)  according  to  the  platoon 
leaders  instructions.  SAF  platoon  leaders  were  linked  to  their  respective 
company  commanders  via  FM  radio.  This  evaluation  employed  either  tank 
pure  or  mechanized  infantry  pure  company  against  a  mixed  threat.  All  threat 
systems  were  SAF  and  were  controlled  by  a  CCTT  operator  under  the 
direction  of  the  red  force  commander,  typically  a  captain  from  the  AOC. 

b.  This  evaluation  is  based  on  a  deliberate  attack  by  the  task  force  on  either 
a  desert  terrain  (NTC)  or  a  heavily  wooded  central  European  terrain.  The 
choice  of  scenarios  were  limited  by  available  CCTT  data  /  terrain  sets. 
Missions  were  continued  until  either  the  blue  force  had  been  attrited  to  sixty- 
percent  of  its  original  vehicle  strength,  or  the  red  force  had  been  attrited  to 
fifty  -  percent  of  its  original  vehicle  strength.  A  vehicle  was  recorded  as  killed 
upon  the  first  combat  hit  that  registered  as  either,  a  mobility,  a  firepower  or  a 
catastrophic  type  of  kill.  Non  combat  kills  (vehicle  accidents)  were  restarted 
and  required  to  catch  up  with  their  parent  unit.  The  scenarios  were  designed 
so  that  the  manned  tank  company  was  placed  in  the  most  difficult  portion  of 
the  battle  in  order  to  better  discern  any  difference  in  combat  effectiveness. 

c.  The  limited  number  of  iterations  for  each  alternative  was  constrained  by 
time  available  at  the  CCTT  facility  and  available  tank  crews.  The  limited 
number  of  iterations  made  the  quantitative  results  sensitive  to  the  extremes 
in  output. 

d.  The  troops  participating  in  the  evaluation  consisted  of  two  classes  from  the 
Armor  Officer  Basic  course  comprising  the  platoon  leaders  and  vehicle 
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crews,  and  two  groups  of  students  from  the  Advanced  Officer  Course  who 
constituted  the  company  commanders.  The  platoon  assignments  were 
rotated  among  the  members  of  AOB  class  on  a  mission  by  mission  basis. 
Each  of  the  classes  participated  in  one  half  of  the  experiments.  All 
participants  were  new  in  their  assignments  and  had  never  worked  as  an 
organic  unit  or  crew  prior  to  this  evaluation. 

5.  ALTERNATIVES. 

a.  The  Tank  Battalion  Study  evaluated  two  alternative  force  structures.  The 
two  force  structures  are  as  follows  : 

(1)  The  battalion  consisted  of  three  companies  (2  tank,  1  Mech.  infantry), 
three  platoons  in  a  company  and  four  vehicles  in  a  platoon  (3-3-4). 

(2)  The  battalion  consisted  of  four  companies  (3  tank,  1  Mech.  infantry), 
three  platoons  in  a  company  and  three  vehicles  in  a  tank  platoon 
(4-3-3). 

The  mechanized  infantry  company  retained  its  four  vehicle  makeup 
in  the  4-3-3  alternative. 

b.  The  3-3-4  alternative  is  graphically  depicted  in  figure  1 .  The  assignment  of 
simulators  is  also  depicted,  showing  both  the  task  force  commander  and 
all  company  commanders  in  simulated  vehicles.  In  this  alternative,  one 
wingman  of  the  third  platoon  of  the  manned  simulators  was  a  SAP  entity 
which  was  tethered  to  the  PLT  Sgt’s  Tank.  The  platoon  leaders  and  the 
vehicles  they  commanded  in  the  SAP  companies  are  depicted  as  grey. 

Pigurel .  Alternative  1  (3-3-4) 
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The  4-3-3  alternative  is  graphically  depicted  in  figure  2.  The  assignment  of 
simulators  is  also  depicted,  showing  both  the  task  force  commander  and 
all  company  commanders  in  simulated  vehicles.  The  platoon  leaders  and  the 
vehicles  they  commanded  in  the  SAF  companies  are  depicted  as  grey. 


Figure  2.  Alternative  2  (4-3-3) 


6.  METHODOLOGY. 

a.  The  methodology  used  to  accomplish  this  evaluation  is  limited  to  evaluating 
the  operational  effectiveness  of  each  alternate  force  structure  within  the 
man  in  the  loop  CCTT  simulators  and  Directorate  of  Doctrine  and  Training 
and  Office  Chief  of  Armor  for  the  doctrinal  and  personnel  implications. 

b.  The  operational  effectiveness  of  each  alternative  was  examined  using  both 
desert  and  a  central  European  terrain.  The  choice  of  scenarios  was 
constrained  by  available  terrain  and  by  the  threat  systems  existing  in  the 
current  data  base  at  the  Ft  Knox  CCTT  facility.  The  threat  in  the  desert 
scenario  consisted  of  a  Mechanized  rifle  company  (1 1  BMP-2,  9  T-80  MBT, 
2  Mi-24P  Hind  F).  The  central  European  threat  consisted  of  approximately 
three  Mechanized  rifle  companies. 

(42  BMP-2,  3  T-80  MBT,  2  Mi-24P  Hind  F) 

c.  The  calendar  for  conducting  this  study  and  the  run  scheme  for  the  CCTT 
simulations  are  depicted  in  Table  1 . 
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Table  1 .  Run  Scheme 


Date 

Alternative 

AM  Scenario 

PM  Scenario 

23-Aug 

4-3-3 

Desert 

Europe 

24-Aug 

3-3-4 

Desert 

Europe 

27-Aug 

4-3-3 

Desert 

Europe 

28-Aug 

3-3-4 

Desert 

Europe 

4-Sep 

4-3-3 

Desert 

Europe 

5-Sep 

3-3-4 

Desert 

Europe 

6-Sep 

4-3-3 

Desert 

Europe 

7-Sep 

3-3-4 

Desert 

Europe 

d.  Four  iterations  of  each  alternative  force  structure  fighting  against  the  two 
scenario  dependent  threat  forces  via  simulation  were  produced  on  the 
CCTT  simulation  network  (See  Table  1). Quantitative  and  qualitative  data 
were  collected  both  manually  and  by  the  data  logger  to  address  each  of  the 
objectives  of  the  evaluation.  To  address  some  of  the  issues  of  command 
and  control  that  would  not  othenwise  be  represented  in  the  quantitative 
analysis,  questionnaires  were  passed  out  to  the  battalion  commander,  the 
company  commanders  and  the  platoon  leaders  at  the  end  of  each  run. 

The  responses  were  accumulated  into  a  database  and  used  in  the 
qualitative  evaluation.  Copies  of  the  questionnaires  are  available  in 
Appendix  C . 


7.  ANALYSIS. 

a.  The  following  measures  of  effectiveness  (MOE)  and  measures  of 
performance  (MOP)  were  employed  in  the  analysis  of  this  evaluation. 
Measures  of  effectiveness  were  used  to  quantify  the  contributions 

of  each  alternative  in  terms  of  force  effectiveness.  Measures  of 
performance  were  used  to  quantify  the  performance  of  each  alternative 
tank  platoon  structure.  All  (Blue  SAF  inclusive)  forces  were  considered 
(40  vehicles  for  3-3-4  and  44  vehicles  for  4-3-3). 

b.  The  MOE  that  was  employed  in  this  evaluation  to  assess  force 
effectiveness  is  as  follows 


Force  Exchange  Ratio  =  Loss  Exchange  Ratio 

Initial  Force  Ratio 

Loss  Exchange  Ratio  =  Number  of  Red  Systems  Killed 

Number  of  Blue  Systems  Killed 
Initial  Force  Ratio  =  Initial  Red  Forces 


Where 


and 


Initial  Blue  Forces 
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c.  The  following  MOPs  were  used  in  this  evaluation 

(1)  Number  of  blue  tanks  surviving 

(2)  Number  of  platoons  repositioned  (manned  tank  platoons  only) 

(3)  Number  of  platoon  /  companies  combat  effective 

(4)  Time  to  reposition  a  platoon(manned  tank  platoons  only) 

(5)  Combat  status  of  each  tank  at  end  of  mission  (manned  tank  platoons 
only) 

(6)  What  command  and  control  procedures  were  instituted  when  a 
company  or  platoon  became  combat  ineffective 

(7)  Battalion  frontage  occupied  during  operation 

(8)  Number  of  shots  per  manned  platoon 

(9)  Number  of  kills  per  manned  platoon 

(10)  Movement  rate 

(11)  Time  to  complete  mission 

(12)  Number  of  doctrinal  manuals  requiring  updating  at  each  echelon 

(13)  The  impacts  on  NCO  manning  for  each  alternative 

(14)  The  impacts  on  officer  manning  for  each  alternative 

d.  The  force  exchange  ratio  is  shown  in  Figure  3.  It  should  be  restated  that 
the  FER  is  calculated  on  all  vehicles  in  the  battalion.  The  force  exchange 
ratio  shows  the  four  company,  three  platoon  with  three  tanks  in  a  platoon 
(4-3-3)  to  have  a  higher  FER  than  the  alternative  three  company,  three 
platoon  with  four  tanks  in  a  platoon  for  the  desert  scenario.  In  the  much 
more  visually  constrained  and  heavily  vegetated  terrain  of  the  central 
European  scenario,  the  opposite  is  true  with  the  3-3-4  alternative  having 
the  higher  FER.  The  difference  in  the  desert  terrain  amounts  to  20.7%  and 
for  the  European  terrain  the  difference  is  13.7%.  It  is  interesting  to  note 
however,  that  the  average  number  of  vehicles  remaining  in  the  desert 
scenario  was  exactly  same  for  both  alternatives  (13)  leading  to  the 
conclusion  that  the  difference  in  the  desert  FER  was  a  primarily  function  of 
survivability  and  the  larger  initial  force  size  rather  than  a  mixture  of 
survivability  and  lethality.  This  is  more  clearly  shown  by  examining  the 
FER  which  mathematically  becomes  as  follows: 

^Numberof  Red  Systems  Killed  Y  Initial  Blue  Forces  ^ 

Initial  Red  Forces  Number  of  Blue  Systems  Killed  J 

Looking  at  it  in  this  manner  it  is  easier  to  see  how  only  one  of  the  two 
factors  can  influence  this  number  since  the  first  factor  is  constant  for  both 
alternatives.  Then  the  second  factor  which  is  not  dependent  on  lethality, 
completely  accounts  for  the  larger  FER  for  the  4-3-3  alternative.  The  4-3-3 
alternative  had  an  average  of  33.8  vehicles  remaining  compared  to  the 
28.3  vehicles  remaining  for  the  3-3-4  alternative. 

Applying  this  same  analysis  the  European  scenario  is  more  difficult  since 
both  factors  varied  across  the  alternatives  and  a  complete  separation  into  a 
function  of  either  lethality  or  survivability,  is  not  possible.  In  the  European 
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scenario  the  blue  forces  killed  an  average  of  1 8.5  vehicles  for  the  4-3-3 
alternative  as  compared  to  1 6  for  the  3-3-4  alternative.  The  average  loss  of 
blue  vehicles  for  the  3-3-4  alternative  was  7.5  while  the  4-3-3  structure  lost 
an  average  of  1 1  vehicles.  By  breaking  the  FER  into  factors  that  are  by 
themselves  are  without  meaning,  it  is  plain  to  see  that  the  only  value  that 
can  account  for  the  3-3-4  alternative  having  a  higher  FER  than  the  4-3-3 
alternative  is  the  smaller  number  of  blue  systems  killed.  When  compared  to 
the  4-3-3  alternative,  the  3-3-4  alternative  has  a  smaller  initial  force  size  and 
a  smaller  number  of  red  systems  killed  which  would  tend  to  force  its  FER  to 
a  smaller  value  and  therefore  those  values  could  not  have  contributed  to  the 
3-3-4  alternative  having  the  higher  FER. 


Differences  are  not  statistically  significant 

e.  Figure  4  shows  the  number  of  blue  tanks  remaining  at  the  end  of  the 

mission  which  had  not  received  any  combat  damage  (fire  power,  mobility  or 
catastrophic).  The  three  tank  platoon  (4-3-3)  is  shown  to  be  more 
survivable  by  26.2%  in  the  desert  scenario  and  by  8.5%  in  the  central 
European  scenario  than  the  alternative  four  tank  platoon  (3-3-4).  These 
statistics  include  the  SAF  tank  forces. 
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Figure  4.  Number  of  Blue  Tanks  Surviving 


Differences  are  not  statistically  significant 

f.  In  order  to  determine  the  number  of  combat  effective  platoons  and 
companies  the  following  criteria  was  applied;  if  a  platoon  fell  below  three 
tanks  or  if  a  company  fell  below  six  tanks,  it  was  considered  to  be  combat 
ineffective  and  not  counted. 

(1)  Figure  5  shows  the  combat  effective  tank  companies  remaining.  A 
comparison  of  the  two  numbers  is  not  suitable  to  imply  a  difference  in 
combat  effectiveness  since  the  initial  number  of  tank  companies  are 
different.  The  3-3-4  alternative  initially  has  two  tank  companies  and  the 
4-3-3  alternative  has  three  tank  companies.  In  the  desert  scenario  the 
4-3-3  alternative  retained,  on  average,  1 .3  combat  effective  tank 
companies  and  the  3-3-4  alternative  retained,  on  average,  2.3  combat 
effective  tank  companies.  In  the  European  scenario,  the  3-3-4 
alternative  retained,  on  average,  2  combat  effective  tank  companies 
while  the  4-3-3  alternative  retained  2.3  combat  effective  tank  companies. 

Figure  5.  Tank  Companies  Remaining  Combat  Effective 


Differences  are  not  statistically  significant 
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(2)  The  same  reasons  that  disallows  direct  comparison  of  magnitude  of 
numbers  when  comparing  the  remaining  number  of  combat  effective 
companies  remaining,  is  again  true  when  trying  to  compare  remaining 
combat  effective  platoons  since  the  initial  numbers  are  different.  The 
4-3-3  alternative  has  nine  initial  platoons  and  retains  4  of  them  in  the 
desert  scenario  whereas  the  3-3-4  alternative  retains  an  average  of  3.3 
of  its  initial  six  tank  platoons.  The  European  scenario  shows  the  4-3-3 
scenario  to  retain  5.3  combat  effective  tank  platoons  while  the  3-3-4 
structure  retains  4.5  combat  effective  tank  platoons. 


Figure  6.  Tank  Platoons  Remaining  Combat  Effective 


Differences  are  not  statistically  significant 

The  numbers  as  presented  in  Figure  5  and  Figure  6  represent  only  the 
number  of  maneuver  elements  that  remain  at  the  platoon  or  company 
level.  In  either  scenario,  it  remains  true  that  the  4-3-3  alternative,  on 
average,  ended  with  more  remaining  maneuver  units  at  the  company  or 
the  platoon  level. 

(3)  To  determine  the  effect  of  recombining  remnants  of  a  platoon  or 
company  on  the  agility  of  a  unit  requires  the  recording  of  what 
command  and  control  procedures  would  be  instituted  when  a  company 
or  platoon  became  combat  ineffective  and  the  time  that  this  action  would 
require.  In  order  to  capture  command  and  control  procedures  the 
company  and  battalion  radio  nets  were  monitored.  The  recording  of  the 
time  to  reposition  a  platoon  or  company  would  begin  upon  the  issuing  of 
the  command  and  control  procedures  to  be  followed.  The  time  recording 
would  then  stop  when  the  action  that  was  ordered  was  complete  or 
became  unobtainable.  The  commanders  were  not  under  any  instructions 
to  maintain  combat  effective  units.  There  was  not,  in  the  course  of  this 
study,  any  action  taken  upon  a  combat  element  becoming  ineffective.  To 
take  the  data  and  mathematically  recombine  the  remnants  of  the 
elements  would  be  meaningless  without  the  rest  of  the  effects  being 
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represented. 

g.  Measurements  were  taken  a  various  times  during  the  simulation  runs 
in  order  to  determine  the  battalion  frontage.  It  was  a  strictly  linear 
measurement  from  the  furthest  extents  of  the  battalion  without  regard 
to  density  or  to  the  depth  of  the  dispersion.  A  difficulty  in  making  this 
measurement  was  that  it  required  the  forces  to  be  arrayed  in  a  formation 
such  that  it  was  possible  to  draw  a  line  from  one  extremity  to  the  other 
about  which  it  could  be  said  that  most  of  the  forces  were  to  center  around. 
The  maximum  distance  that  could  be  occupied  was  pre-defined  by  the 
boundaries  of  the  operation  so  all  results  are  less  than  or  equal  to  the  extent 
of  the  boundaries  of  the  taskforce  operation.  The  measurement  was 
recorded  two  or  three  times  during  each  run  and  an  attempt  was  made  to 
measure  the  linear  dispersion  of  the  battalion  at  its  widest  point.  The  result 
indicates,  that  in  the  desert,  that  the  three  tank,  four  company  alternative 
(4-3-3)  had  a  14.3%  wider  dispersion  over  the  three  company  four  tank 
platoon  (3-3-4).  In  the  European  scenario.  Figure  7  shows  the  3-3-4 
alternative  to  have  occupied  a  12.2%  wider  frontage.  In  both  cases, 
the  difference  in  the  overall  average  was  less  than  one  kilometer. 

Figure  7.  Battalion  Frontage 


DESERT  EUROPE 


□  4-3-3 

□  3-3-4 


Differences  are  not  statistically  significant 

h.  The  number  of  kills  by  the  manned  tank  platoon  includes  only  the  tank 
company  in  the  manned  simulators.  The  SAF  forces  in  CCTT  detects 
targets  and  fires  on  targets  at  the  pre-set  maximum  range  with  the  success 
of  the  firing  being  largely  a  function  of  the  marksmanship  level  set  prior  to 
the  simulation  execution.  For  the  reason  previously  stated,  data  was 
collected  on  the  performance  of  the  manned  tank  platoons.  Dismounted 
forces  killed  by  the  tank  company  are  not  included  in  this  calculation  and  all 
vehicles  are  equally  weighted  as  one.  In  the  CCTT  three  types  of  kills  are 
possible  and  they  are  as  follows:  mobility,  firepower  and  catastrophic.  What 
can  and  does  occur  is  that  a  vehicle  can  first  receive  a  mobility  or  a 
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firepower  kill  and  then  receive  another  type  of  kill  by  the  same  or  by  a 
different  tank.  The  type  of  kill  is  also  equally  weighted  and  only  the  initial  kill 
is  counted.  The  results  show  the  four  company  three  tank  platoon  (4-3-3)  to 
have  slightly  more  kills  than  the  alternative  3-3-4  structure  in  the  desert 
while  the  opposite  is  true  for  the  European  scenario.  It  should  be  noted  that 
there  were  47  countable  targets  in  the  European  scenario  compared  to  22 
in  the  desert  scenario. 


Differences  are  not  statistically  significant 

i.  The  rounds  fired  by  manned  tank  platoon  includes  only  the  120mm 

tank  ammunition.  It  is  not  an  indication  of  the  accuracy  or  the  effectiveness 
of  the  firing  since  multiple  kills  against  a  single  target,  as  well  as  misses,  are 
possible.  It  is  used  primarily  as  a  metric  to  measure  the  massing  of  fires. 
Figure  8  shows  the  three  company  four  tank  platoon  (3-3-4)  to  have  fired 
40%  more  rounds  than  the  4-3-3  alternative  in  the  desert  scenario  and 
about  the  same  in  the  European  scenario. 


Figure  9.  Shots  Fired  by  Manned  Platoon 


Differences  are  not  statistically  significant 


j.  The  time  to  complete  mission  recording  was  started  once  the  tank  crews  had 
finished  their  radio  checks  and  the  taskforce  commander  had  given  the  order 
to  move.  The  data  recording  would  have  ended  in  the  desert  scenario  at  16 
blue  losses  or  1 1  red  losses  and  at  24  red  losses  and  16  blue  losses  for  the 
European  scenarios.  FigurelO  shows  both  alternatives  to  be  roughly  equal. 

Figure  10.  Time  to  Complete  mission 


Differences  are  not  statistically  significant 


k.  Movement  rate  was  simply  the  distance  traveled  divided  by  time  to  complete 
mission.  The  threat  mission  was  a  deliberate  defense  and  their  battle 
positions  did  not  vary  a  great  deal.  Since  the  distance  that  was  traveled  was 
relatively  constant  and  the  time  to  complete  mission  was  also  fairly  constant 
there  was  little  difference  in  the  movement  rate  by  either  alternative. 


Differences  are  not  statistically  significant 
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I .  The  scenarios  were  designed  so  that  the  manned  tank  company  was  placed 
in  the  most  difficult  portion  of  the  battle.  This  is  reflected  in  Table  2  through 
Table  5  where  M  denotes  a  mobility  kill,  F  is  a  fire  power  kill,  and  K  is  a 
catastrophic  kill.  Also  to  be  noted  from  tables  is  the  wide  amount  of  variation 
that  was  typical  in  this  evaluation. 

(1 )  The  tables  show  that  in  the  desert  scenario,  the  four  company  three  tank 
per  platoon  (4-3-3)  lost  on  average  5  tanks  compared  to  an  average  of 

8.75  tanks  for  the  3-3-4  alternative  and  in  the  European  scenario  the 
4-3-3  alternative  lost  on  average  3.5  tanks  compared  to  an  average  of 

3.75  for  the  3-4-4  structure.  In  both  scenarios  the  4-3-3  alternative  lost 
fewer  tanks  with  the  biggest  difference  occurring  in  the  desert  scenario. 

(2)  In  order  to  average  the120mm  rounds  remaining,  the  following  criteria 
was  applied:  if  a  tank  was  neither  a  firepower  nor  a  catastrophic  kill,  its 
remaining  120mm  rounds  were  summed  and  divided  by  the  total  number 
of  tanks  within  the  company  that  could  still  fire  (mobility  kills  are 
included). 

(3)  In  the  desert  scenario,  the120mm  rounds  remaining,  average  to  34.7 
rounds  remaining  per  tank  that  is  able  to  fire  for  the  3-3-4  alternative 
compared  to  an  average  of  37.1  for  the  4-3-3  alternative.  This  yields 
less  than  a  6.5%  difference  in  the  desert  scenario.  The  European 
scenario  averages  to  37.4  rounds  for  the  3-4-4  alternative  and  35.9  for 
the  4-3-3  alternative  which  is  about  a  4%  difference.  In  both  cases,  there 
is  little  difference  in  the  number  of  rounds  remaining. 


Table  2.  3-3-4  Desert  Ending  Combat  Status 
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Table  3.  4-3-3  Desert  Ending  Combat  Status 


Table  4.  3-3-4  Europe  Ending  Combat  Status 


Table  5.  4-3-3  Europe  Ending  Combat  Status 
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8.  DOCTRINAL  ASSESSMENT. 

The  doctrine  assessment  found  the  adoption  of  a  four  company  battalion 
(4-3-3)  would  require  a  rewrite  on  the  following  manuals;  FM  3-20.15  -  Tank 
Platoon  FM  3-90-1  -  Tank  and  Mechanized  Infantry  Company  Team  and 
FM  3-20.12  Tank  Gunnery  (Abrams).  The  changes  required  would  be  a 
result  of  the  following  factors:  a  platoon  would  become  the  lowest  element 
of  maneuver,  platoon  C2  is  easier,  the  freedom  of  maneuver  within  the 
platoon  is  lost  and  the  company  would  maneuver  by  platoon  bounding-over 
watch.  In  the  case  of  3-3-4  it  was  found  that  the  following  doctrinal  manuals 
would  have  to  be  changed:  FM  3-90-2  -  Tank  and  Mechanized  Infantry 
Task  Force,  FM  3-90.3  -  Armored  and  Mechanized  Infantry  Brigade. 


9.  LEADERSHIP  /  SOLDIER  ASSESSMENT, 
a.  The  impact  on  leadership  evaluation  finds  that  the  following  changes 
would  occur  if  the  four  company  4-3-3  alternative  would  be  adopted.  The 
conversion  to  a  4  tank  company  structure,  will  increase  the  Armor  Branch’s 
ability  to  branch  qualify  captains  as  company  commanders.  The  conversion 
would  also  increase  the  branch’s  ability  to  grow  branch  qualified  CRT’s  and 
fill  critical  Army  requirements.  The  conversion  may  also  require  an  increase 
in  annual  accessions  to  fill  the  additional  81  XO  and  platoon  leader 
positions.  The  projected  changes  are  reflected  in  table  6. 
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Table  6  Leadership  Requirements 


Captain  Branch 
Qualified  OPP 
RATE 

Annuai  Branch 
Qualified  Captain 
Production 

Current  (3 
Tank  Co) 

96% 

NC 

Proposed 
(4  Tank 

Co) 

104% 

18 

b.  The  impact  of  adopting  the  four  company  three  tank  platoon  on  the  NCO 
Corps,  is  that  the  addition  of  one  company  (4-3-3)  would  increase  by  3  the 
required  E-7  positions  and  by  1 ,  the  number  of  required  of  E-8  positions.  The 
increased  requirement  in  the  E-7  positions  would  occur  at  the  same  time  that 
the  loss  of  one  tank  in  the  platoon  would  decrease  by  5  the  pool  from  which  to 
promote  platoon  sergeant.  This  would  require  all  the  E-7s  would  be  drawn 
from  a  pool  that  would  have  a  1 .13  ratio  of  E-6s  to  E-7s  as  compared  to  the 
3-3-4  which  has  a  current  ratio  ofl  .83  times  as  many  E-6s  to  E-7.  This 
problem  or  choke  point  is  illustrated  in  Figure  1 1  and  Figure  12.  One  solution 
would  be  to  authorize  the  company  XO  and  Bn  CMDR  tank  commander  at  the 
E-6  level.  This  would  standardize  the  entire  battalion  tank  commanders  to  an 
E-6  level  and  maintain  the  current  ratio  of  E6s  to  E7s  at  its  current  1 .83  ratio. 

Figure  12.  Current  NCO  Progression  Pyramid  (3-3-4) 
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Figure  13.  Proposed  NCO  Progression  Pyramid  (4-3-3) 
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10.  CONCLUSION. 

The  lack  of  experience  present  in  the  crews  resulted  in  wide  variations  in 
results  and  when  this  was  combined  with  the  small  number  of  iterations 
constrains  the  amount  of  information  that  can  be  derived  from  these 
results.  This  evaluation  showed  the  two  alternatives  to  be  almost  equal 
with  the  exception  of  the  difference  in  the  survivability  of  the  tank  platoons 
for  the  4-3-3  alternative  in  the  desert  scenario. 

a.  When  comparing  most  of  the  results  by  looking  at  the  difference 
in  the  magnitude  of  the  results,  most  differences  were  small. 

b.  The  three  company  alternative  was  able  to  mass  more  fire  power  in  the 
desert  scenario  but  the  alternatives  were  equal  in  the  European  scenario. 

c.  The  3  tank  platoon  in  the  4-3-3  alternative  was  more  survivable  in  the 
desert  scenario. 

d.  The  momentum  for  both  alternatives  was  approximately  the  same. 

e.  The  frontage  occupied  for  both  alternatives  was  approximately  the  same. 

f.  For  both  alternatives  the  average  number  of  vehicles  killed  by  the  manned 
simulators  differed  by  less  than  1  vehicle. 

1 1 .  RECOMMENDATION.  A  change  in  the  force  structure  from  the  current  3-3-4 
to  the  alternative  4-3-3  is  not  warranted  based  solely  on  the  results  of  this 
evaluation.  The  use  of  CCTT  as  an  evaluation  tool  provides  insights  into 
command  and  control  aspects  that  warrant  its  use  in  any  future  examination 
of  this  issue. 
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AppenixA.  CCTT  REPORT  HEADERS 


A1 


CCTT  Automated  Data  Logger 

1 .  There  are  10  total  reports  of  which  9  were  deemed  to  be  useful  in  this  evaluation 
(copies  of  field  headers  are  on  the  following  pages) 

2.  The  reports  must  be  independently  updated  for  each  side  played  and  the  updates 
must  occur  just  before  the  gathering  of  data  onto  a  medium  suitable  for  storage. 

3.  The  reports  are  generated  at  machine  execution  time  and  are  not  archived.  They 
must  be  gathered  before  the  scenario  is  ended. 

4.  The  file  is  spooled  to  the  ASCII  text  file  at  update  time  but  is  overwritten  upon  the 
next  generation  of  the  same  scenario  (or  any  scenario  with  the  same  name). 

5.  An  Unix  script  file  was  used  to  gather  all  files  into  container  files  at  approximately 
the  same  machine  time 

6.  Data  was  copied  to  a  3  Vz  floppy  diskette  using  the  equipment  present  in  the  AAR 
room  at  the  CCTT  facilities  in  Ft  Knox  KY 

7.  All  data  including  voice  transmissions  can  be  archived,  (the  ability  to  generate  the 
report  files  is  archived) 

8.  To  recover  data  off  of  an  archive,  the  playback  must  run  until  the  desired  machine 
time. 

9.  The  direct  fire  report  is  large,  it  must  be  compressed  to  fit  on  a  1 .4M  disk 

10.  If  Microsoft  Excel  is  the  reduction  tool,  some  misalignment  of  the  data  fields  will 
occur. 
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Report  10 :  Personnel  Casualties  REPORT  OPTIONS : 
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Appendix  C  Questionnaires 


BATTALION  QUESTIONNAIRE 

Scenario _  Force  Structure _  Date _ 

1.  Did  the  force  structure  help  or  hinder  your  ability  to  accomplish  the  mission?  In  what  way? 


2.  Did  the  force  structure  assist  or  detract  from  your  ability  to  plan  for  this  mission?  In  what 
way? 


3.  How  would  you  have  planned  differently  with  the  other  force  structure? 


4.  Were  you  impacted  by  the  force  structure  in  your  ability  to  execute  your  plan?  In  what  way? 


5.  Did  the  force  structure  aid  or  hurt  you  in  reacting  to  threat  actions/counteractions?  In  what 
way? 


6.  Were  there  aspects  of  the  force  structure  that  enhanced  or  hindered  your  ability  to  exercise 
battle  command  (includes  assigning  missions,  prioritizing  and  allocating  resources,  selecting  the 
critical  time  and  place  to  act  and  knowing  how  and  when  to  make  adjustments  during  the  fight) 
during  this  exercise?  What  were  they? 


7.  What  impact  did  the  force  structure  have  on  operations  during  this  mission? 


8.  Was  the  force  structure  sufficient  to  permit  the  assault  of  the  enemy  positions?  If  not,  what 
additional  assets  are  required? 
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9.  Did  you  have  sufficient  forces  remaining  to  defend  your  position  and  carry  out  any  follow-on 
missions?  Please  specify  what  follow-on  missions  you  could  have  executed. 


10.  What  other  observations  do  you  have  regarding  the  impact  of  the  battalion  structure/size  on 
your  mission  success  during  this  exercise? 
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COMPANY  QUESTIONNAIRE 

Scenario _  Force  Structure _  Date _ 

Company _ 

1.  Did  the  force  structure  help  or  hinder  your  ability  to  accomplish  the  mission?  In  what  way? 


2.  Did  the  force  structure  assist  or  detract  from  your  ability  to  plan  for  this  mission?  In  what 
way? 


3.  Were  you  impacted  by  the  force  structure  in  your  ability  to  execute  your  plan?  In  what  way? 


4.  Did  the  force  structure  aid  or  hurt  you  in  executing  maneuver?  In  what  way? 
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5.  Was  there  an  impact  on  operations  due  to  the  loss  of  platform(s)  within  the  company?  What 
were  they? 


6.  What  impact  (if  any)  did  the  force  structure  have  on  your  ability  to  conduct  actions  on  contact 
during  this  mission? 


7.  Were  there  any  difficulties  in  the  assault  of  the  enemy  positions?  If  so,  what  were  they? 


8.  Did  you  have  sufficient  forces  remaining  to  defend  your  position  and  carry  out  any  follow-on 
missions?  Please  specify  what  follow-on  missions  you  could  have  executed. 


C6 


9.  What  other  observations  do  you  have  regarding  the  impact  of  the  company  structure/size  on 
your  mission  success  during  this  exercise? 
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PLATOON  QUESTIONNAIRE 

Scenario _  Force  Structure _  Date _ 

Platoon _ 

1.  How  effectively  were  you  able  to  command  and  control  your  platoon  given  the  platoon 
structure/size  for  this  exercise? 


2.  Did  the  platoon  structure/size  impact  your  rate  of  advance  or  tempo  of  operations  prior  to 
contact?  After  contact? 


3.  Did  the  platoon  structure/size  impact  your  aggressiveness  or  willingness  to  take  a  risk  once 
you  were  in  contact?  Explain. 


4.  During  the  exercise  was  your  platoon  required  to  reorganize  either  by  joining  another  platoon 
or  having  another  platoon’s  assets  placed  under  your  control?  If  so,  why  and  what  was  the 
impact  of  this  reorganization/restructure? 
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5.  Once  in  contact  did  you  fight  the  platoon  or  your  individual  tank?  Did  platoon  size/structure 
have  any  impact  on  your  decision?  Explain. 


6.  Were  the  TTPs  adequate  to  conduct  your  assigned  mission  given  the  platoon  structure/size  for 
this  exercise?  If  not  what  changes  are  required  to  the  TTPs? 


7.  Given  the  platoon  structure/size  for  the  exercise,  at  what  point  did  your  platoon  become 
combat  ineffective  (1  loss,  2  losses,  3  losses)  and  why? 


8.  What  other  observations  do  you  have  regarding  the  impact  of  the  platoon  structure/size  on 
your  mission  success  during  this  exercise? 
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